The long-wavelength excitations of a diluted antiferromagnet near the percolation threshold p c are studied. Within the hydrodynamic theory, the excitation frequency depends on two parameters, A and χ t . A is the stiffness associated with the spatial variation in the staggered magnetization and χ t is the perpendicular susceptibility in the ordered state of the antiferromagnet. The critical behavior of A near p c is known. We develop a field-theoretic formalism to calculate χ t . We explicitly calculate χ t in the mean-field approximation and find that it diverges as |ln(p-p c )|, as the concentration p approaches p c . Some further scaling arguments yield a scaling relation relating the divergence exponent of χ t with other known exponents at the percolation critical point.
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The study of linear dynamical processes on percolation clusters near the percolation threshold is of great current interest. ' This is a challenging problem, because the infinite cluster over which these processes occur is extremely disordered and ramified. In fact, such clusters are good physical examples of random fractals with nonintegral dimension (within certain length scales). Recently, significant progress has been achieved in the study of a class of processes whose dynamic equations are described by the Laplacian operator or its finite-difference analog.
The physical examples of such processes include ferromagnetic spin waves, phonons, diffusion of a classical particle or exciton, resistor networks, and disordered superconductors. Due to the similarity of the dynamical equations, simple correspondences exist between various physical processes and they are governed by essentially the same exponents and scaling laws.
To give an example, the dispersion relation for the ferromagnetic spin waves at small wave vectors q (q ((gp ', where gp is the percolation correlation length) is given by co(q) =D (p)q (1.1) with D(p) vanishing at the percolation threshold p, like (p -p, )". It has been shown that the spin-wave problem is related to the dilute -resistor-network problem, and that the index p is related to the index t, with which the conductivity of the resistor network vanishes at p, . The resistor-network problem, in turn, is related to the diffusion problem, or the random-walk problem, which relationship gives rise to the equation where ( r 2 ) is the mean-square average of the distance a particle diffuses in time T. The relationship between these three different physical processes can also be described by saying that all these exponents are governed by the spectral dimension d ' of the infinite percolation cluster (IPC), the spectral dimension being defined in terms of density of states as ( )~2 /2 -1 (1. 4) The relationship between d, 0, and the fractal dimension d of IPC is d=2d/(2+8) and d=d -P~/vz. Through the use of the principle of dynamic scaling, one can further relate the dynamic exponents z of various magnetic models with spectral dimension d or 0.
The purpose of the present paper is to study the linearized excitations of a diluted isotropic antiferromagnet in the long-wavelength limit. The antiferromagnetic excitations do not belong to the class mentioned in the above paragraph.
The reason for this, as first pointed out by Harris and Kirkpatrick, ' 
where X, ' ' 
